Background. Recent evidence demonstrates growth in both the quality and quantity of evidence in physical therapy. Much of this work has focused on randomized controlled trials and systematic reviews.
P
hysical therapy is one of the fastest-growing health care professions. 1 Notable shifts within the profession have occurred over the past 30 years, including progression to postbaccalaureate education, development of postprofessional clinical training programs, and availability of specialty practice certifications. In the most recent decade, initiatives have focused on increasing professional autonomy, providing direct patient access, and applying evidence-based practice. 2, 3 These changes, among others, make it imperative that a body of knowledge specific to physical therapy be developed and maintained. As efforts to identify physical therapy research priorities continue, 4 bibliometric data describing publication trends may provide an indication of the evolution of the physical therapy profession, as reflected in the peer-review record.
Previous research has examined the content and quality of evidence related to physical therapy. Categorical and bibliometric analyses have been conducted on single [5] [6] [7] [8] and multiple 9 -12 rehabilitation journals. However, the majority of these reports focused on citation analysis, 7, 10, 11, 13, 14 and none provided a detailed content review characterizing the literature or describing publication trends in a physical therapy-specific journal over multiple decades. Authors have conducted comprehensive assessments of articles indexed in the Physiotherapy Evidence Database (PEDro). [15] [16] [17] [18] [19] These authors have described the content of physical therapy intervention research, 17, 18 reported the trends in quality of evidence, 16 and identified core sets of journals within the profession. 15, 16 Because PEDro indexes only randomized controlled trials and systematic reviews, results may vary when the content and trends in other articles such as case reports, topical reviews (eg, perspective articles, nonsystematic reviews), and reports of studies with research designs other than randomized trials are considered. Although lower-quality evidence, these articles are important considerations because case reports and topical reviews provide descriptions of clinical practice. 20 Moreover, considering other designs in a bibliometric analysis may more broadly reflect evidence-based practice by including articles related to diagnosis, prognosis, and policy. 21, 22 Physical Therapy (PTJ), the official journal of the American Physical Therapy Association (APTA), is one of the most widely recognized and frequently cited rehabilitation research journals. 5, 7, 9, 11, [13] [14] [15] [16] [17] 23 It is one of the few physical therapyspecific journals considered a core journal of the profession. 15, 16 Furthermore, PTJ is among the oldest and largest journals devoted to physical therapy, and it includes all professional specialty areas within its publication content. Therefore, PTJ would seem ideally suited to serve as a reasonable barometer for describing publication trends over the past 30 years in the physical therapy profession. Mogil et al 24 made a similar argument that the journal Pain was a reasonable reflection for the field of pain research in their recent bibliometric analysis.
Therefore, the purpose of this bibliometric analysis was to describe PTJ content from the past 30 years for research reports, topical reviews, and case reports. Our primary aim was to describe publication patterns in categories of article submission, numbers and types of participants studied, and focus area of the article. These domains were chosen a priori, and we believed any trends in these domains would potentially reflect professional changes occurring over the past 30 years. Our secondary aims were to report select bibliometric information to identify leading contributors to PTJ and to identify commonly cited articles and journals to describe "cross talk" that occurs between work published in PTJ and other journals. Collectively, completion of these aims will provide a thorough description of 30-year PTJ content trends and allow inferences to be made about the evolution of the profession.
Method Eligibility Criteria
All articles published online on the PTJ Web site (http://ptjournal.apta. org/archive/) from the years 1980 to 2009 were screened for inclusion by the primary author (R.A.C.). An article was included in the study if it was a research report, topical review, or case report (see eAppendix, available at ptjournal.apta.org, for definitions). Any uncertainty regarding inclusion was discussed with a second reviewer (S.Z.G.), and if agreement was not met, a third reviewer (D.L.R.) was recruited to settle disagreement. A total of 4,385 documents were screened, with 2,519 articles meeting the inclusion criteria. Table 1 lists the type, number, and percentage of articles excluded from this bibliometric analysis.
Coding Strategy
We developed a comprehensive coding strategy to capture relevant characteristics of the included articles. The domains within the coding system include type of article, type of participants, physical therapy focus, type of research design, purpose of article, clinical condition, and type of therapeutic intervention. We selected these domains because they would provide insight into potentially important characteristics and trends. For example, any shift in participant type (eg, increased "symptomatic" samples [defined as humans with a current symptomatic condition] compared with "asymptomatic" samples [defined as humans without a current symptomatic conBibliometric Analysis of Articles Published in Physical Therapy, 1980 -2009 dition]) could highlight a focus on clinically oriented research. Likewise, any shift in research design (eg, increased randomized controlled trials) may suggest a trend for publication of higher-quality research. We used a similar rationale for including the other domains. These domains are described below, and a complete list of domain codes and definitions is included in the eAppendix.
The "type of article" domain was used to identify the 3 main types of articles published in PTJ. Domain codes for type of article were the same article types mentioned in the inclusion criteria: research report, topical review, and case report (see eAppendix for definitions). All articles could be coded only as 1 of the 3 "type of article" domain codes.
The "type of participants" domain was used to attain a profile of the samples studied. Domain codes were modified from those reported in the bibliometric analysis of Pain by Mogil et al 24 so we could distinguish between clinical samples and samples of participants who were healthy and between adult and child samples (see eAppendix for domain codes and definitions). Additional information was obtained with 3 subdomains: sample size, mean or median age of sample, and number of male and female participants included. All articles that included participants could be coded only as 1 of the 9 "type of participant" domain codes. Additional information about the sample size, age, and sex was extracted and manually entered. If a mean or median age was not provided, an attempt was made to calculate the age based on the information provided. Articles that did not include participants (eg, topical reviews) were coded as "none" for the "type of participants" domain and subdomains.
The "physical therapy focus" domain was used to separate articles based on physical therapy specialty practice and focus area. Domain codes were constructed from the 4 practice patterns found in APTA's Guide to Physical Therapist Practice 25 : musculoskeletal, neurological, cardiopulmonary, and integumentary. In order to account for all manuscript categories, we added 3 codes to capture articles focusing on education, research, or policy (see eAppendix for definitions). All articles could be coded only as 1 of the 7 "physical therapy focus" domain codes.
We used a "research design" domain to code the type of study design. Domain codes were adapted from a study design tree available on the Centre for Evidence Based Medicine (CEBM) Web site (http://www.cebm. net/index.aspx?oϭ1039). 20 Using the adapted decision tree, an article could be coded as a meta-analysis, systematic review, nonsystematic review, randomized controlled trial, within-subject trial, cross-sectional study, prospective study, retrospective study, case series, case report, qualitative study, or survey (see eAppendix for domain tree and algorithm). All articles could be coded only as 1 of the 12 "research design" codes.
The "purpose of article" domain identified the primary intent of the article. Domain codes were adapted from those in a prior analysis of publications in physical therapy journals. 12 These domain codes were: anatomy/physiology, etiology, prognosis, diagnosis, treatment, prevention, metric, quality improvement, and economics (see eAppendix for definitions). All articles could be coded only as 1 of the 9 "purpose of article" domain codes.
The "clinical condition" domain identified the primary diagnosis or pathology of the participants. A general list of clinical conditions initially was created, but due to heterogeneity in nomenclature, coding was openended and the clinical condition terminology used in the article was entered (see eAppendix for example list of domain codes). Upon completion of coding, clinical conditions were combined by the primary author to reduce redundancy and provide a concise list of common pathologies. A maximum of 2 clinical conditions could be coded for each article. A blank entry was maintained for articles not referring to or including a specific clinical condition.
Finally, the "type of intervention" domain was used to identify those interventions incorporated into the study. The domain codes for type of intervention were adapted from the PEDro search terms (http://www. pedro.org.au/). 17 Nineteen intervention codes were used and included items such as education, fitness training, gait and locomotor training, manual therapy, and stretching and range of motion, among others (see eAppendix for full list of domain codes as definitions). A maximum of 3 interventions could be coded for each article. A blank entry was maintained for articles not referring to or including a specific intervention. The coding for clinical condition and type of intervention was based on the discretion of the reviewer.
Reliability Studies of Data Extraction and Coding
After the coding system was developed, a pilot sample of 211 articles from 1980, 1990, and 2000 was coded by the primary author to identify areas within the coding system requiring clarification. Modifications, including changes to or expansions of definitions and addition of coding guidelines, were made before reliability testing commenced. The final coding definitions are shown in the eAppendix. Independent coding of different years was performed by 2 reviewers (R.A.C. and W.A.W.) after the pilot sample was complete.
Intertester reliability of coding judgments for a randomly selected sample of 90 articles was performed between the 2 blinded reviewers for the domains of type of article, type of subjects, physical therapy focus, research design, and purpose of article. Each reviewer could select only 1 domain code for each of the 5 domains that were studied. The reliability assessments occurred during 3 separate reliability bouts. The first reliability sample (nϭ15) was coded during the first week of independent coding. Upon completion of this sample, the reviewers discussed the results. Consensus regarding disagreements and further clarification of the coding approach was finalized. Modifications made at this stage were implemented by both reviewers, and any prior articles coded were adjusted to reflect any systematic changes. For example, after the consensus discussion, a clearer definition of within-subject study design was adopted, resulting in changes in previously coded articles. The second reliability sample (nϭ50) was coded 2 weeks after initiation of independent coding. To assess whether reliability was maintained over a longer period, a final reliability sample (nϭ25) was coded in the third reliability study, 4 weeks after initiation of independent coding.
Reviewers entered data into 2 separate but identical Microsoft Excel* databases so each reviewer could code the reliability sample of articles without exposure to the other's results. The individual databases were combined after completion of coding of the total sample. Percentage of agreement, kappa value, and 95% confidence interval (CI) for kappa were calculated from the combined data of the second and third reliability trials. 26 These trials were chosen as representative data because training occurred after the first reliability trial and no additional modifications were made after this stage. 
Data Analysis
Statistical analysis for descriptive information and trends was conducted using SPSS for Windows version 17 ‡ and Microsoft Excel 2007. Linear regression was conducted for each domain code to determine whether positive or negative percentage trends were identified during the 30-year period. A linear function was assumed for these trend analyses, so lack of trend would be associated with r 2 ϭ0 from the regression models. Visual inspection of the 30-year percentage trends for each domain confirmed our linear assumptions, so only linear trends were tested in these analyses. Alpha was set at the .05 level for these analyses.
Results
Of the articles included, 1,689 (67.1%) were research reports, 580 (23.0%) were topical reviews, and 250 (9.9%) were case reports. The average number of included articles published per year was 84, with a range from 55 to 128. A nonlinear, bimodal distribution of articles published per year was observed, with peak publications in 1988 and 2007 (Fig. 1) .
The median sample size for articles reporting on human participants (nϭ1,832) was 30 (interquartile rangeϭ12-79, rangeϭ1-383,858). The largest category for sample size was 50 or fewer participants (65.2%), followed by 51 to 200 participants (24.1%), 201 to 1,000 participants (7.9%), and 1,001 or more participants (2.8%). Of the articles reporting sex of participants (nϭ 1,298), 58.8% of the participants were female. Of the articles reporting age (nϭ1,593), the majority included human participants between 25 and 44 years of age (38.5%), followed by those 45 to 65 years of age (23.8%), those from birth to 18 years of age (14.7%), those over 65 years of age (14.1%), and finally those 19 to 24 years of age (8.8%).
PTJ Content Analysis
Results are presented for percentage of the 2,519 articles by type of participants ( Fig. 2A) , physical therapy focus (Fig. 2B ), research design (Fig. 2C) , purpose of article (Fig. 2D) , and therapeutic interventions (Fig. 2E) . Table 2 lists the 25 most frequently reported clinical conditions in PTJ over the past 30 years. Percentages of articles for type of participants, research design, physical therapy focus, article purpose, and clinical condition were computed from the total sample of 2,519, and percentages of articles based on intervention were computed from articles coded as either treatment or anatomy/ physiology (eg, mechanism studies) (nϭ1,510). (Fig. 3A) . No trend was noted for case reports (PϾ.05), indicating a relatively constant publication frequency (Fig. 3A) 
Bibliometric Analysis of Articles Published in Physical Therapy, 1980 -2009
lished in PTJ were related to metric studies.
Discussion
We have presented a comprehensive analysis of published articles in PTJ over the past 30 years. We see this work as a reasonably concise and informative inventory of a journal that is one of the most recognized and cited rehabilitation research peerreviewed journals. 5, 7, 9, 11, 13, 14, 23 Interpretation of the publication trend data potentially provides an indirect indication as to the evolution of the physical therapy profession, as reflected by the peer-reviewed publication record.
General PTJ Publication Trends
Overall, the findings observed are consistent with those of other reviews 9, 17, 18 and support a profession that is placing a greater emphasis on evidence-based practice. Similar to our results, Maher et al 17 and Moseley et al 18 reported increased numbers of higher-level randomized controlled trials and systematic reviews in PEDro, but we also have found higher rates of qualitative, prognostic, diagnostic, and metric studies in PTJ. We suspect a greater emphasis on research reports is attributable to a number of factors, including growth in numbers of physical therapy researchers and a strong push toward adopting evidence-based practice approaches in academic and clinical settings. Interestingly, a relatively stable percentage of randomized controlled trials has been reported in PTJ, despite their obvious importance to developing evidence-based treatments. Potential explanations for the flat growth rate in randomized trials include the author's choice of journal submission and diversification in study design. The PEDro database suggests tremendous growth in the number of published randomized controlled trials examining physical therapy interventions since 1980. 17, 18 However, the relatively stable percentage of randomized controlled trials published in PTJ appears to indicate that this is one study design type that does not reflect the overall growth in the scientific literature as observed in other physical therapy research analyses.
Additional support for an emphasis on evidence-based practice was noted when the trends for topical reviews (including nonsystematic reviews) were contrasted with research report trends. Topical reviews, although popular with readers and useful in presenting 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 
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focused perspectives, are viewed as a very low level of evidence. 20 In addition, PTJ policy restricts reviews of this nature to clinical perspectives and invited commentaries. In contrast, systematic reviews are an example of a high level of evidence and have become more commonly published in PTJ and within the physical therapy literature in general. 17, 18, 20 Moseley et al 27 reported a modest increase in the quality of systematic reviews indexed in PEDro over a similar time frame.
Approximately 75% of all PTJ reports included in this review were focused on musculoskeletal or neurologic practice. These areas have been 2 of the most frequently reported in PEDro 17, 18 and the Cochrane library. 27, 28 This finding is not surprising considering the impact these areas have on society. Only 5 nonneuromuscular clinical conditions (diabetes mellitus, heart disease, cancer, Down syndrome, and chronic obstructive pulmonary disorder) were observed to be among the most frequently reported. Furthermore, these 2 practice areas are among the largest specialty practice groups within APTA.
The strong diverging trend in sample type supports a move toward reporting more clinically oriented research. This trend is encouraging because a prior analysis of PTJ content (1954 -1993 ) demonstrated a relative increase in nonclinical articles. 8 A potential reason for the shift could stem from editorial policy discouraging submission of studies of people who are able bodied without a compelling argument for clinical relevance. This policy highlights an emphasis in PTJ on clinically oriented research because studies involving symptomatic individuals allow direct consideration of diagnostic accuracy, efficacy of treatment procedures, prognosis of disease, and utility of outcome measures. One example of this 
N (%)
Washington University 82 (3.3) emphasis is the steady publication rate of case reports. Case reports have a defined role in describing the nuances of practice such as clinical decision making and patient management. Pressure to report higher-level research in PTJ has not appreciably affected the parallel goal of presenting case reports, which describe clinical practice at the level of the patient.
Some results from the PTJ publication record did not support a trend toward evidence-based practice. For example, encouraging trends for research design (increased systematic reviews, decreased topical reviews) and type of study (increased prognostic, diagnostic, and metric articles coupled with decreased anatomy/physiology articles) were offset by a low overall percentage for these types of articles. This finding was especially noticeable for systematic reviews and studies on diagnosis and prognosis, which accounted for fewer than 5% of total articles. This result is not surprising because Miller et al 12 did not identify any articles on diagnosis or prognosis from a small sample of physical therapy journal issues. We also should point out that although a trend in diagnostic and prognostic studies was statistically significant, the actual amount of variance explained was low. It is our opinion that higher rates of diagnostic and prognostic studies will be needed to better support evidencebased clinical decision making.
Bibliometric Trends
The most commonly published institutions provide an indication of leading environments for the field, at least as defined by the PTJ publication record. PTJ recently has made efforts to become an international journal, which was only partially reflected in the current review. These results provide baseline information for future comparisons to determine leading institutions by publication and whether the international scope of the journal has expanded in subsequent years.
The citation analyses for PTJ articles and cited references provide an indication that the most commonly cited articles are metric studies. Similarly, Shadgan et al 30 found that the most frequently cited articles in rehabilitation were focused on psychometrics, statistics, and equipment. This finding is not surprising because these studies provide important background information on the tests and measures used in other research studies. The citation analysis for journals cited in PTJ provides an indication that there is utilization of a multidisciplinary model when publishing. Although not a direct measure, the nature of physical therapy collaboration can be highlighted by appraising the common journals cited within PTJ. The journal "cross talk" with PTJ includes journals from various fields, including orthopedics, geriatrics, rehabilitation, medicine, pain research, neurology, sports Reliability of cervical spine range of motion 146 (9) medicine, physiology, health care utilization, and biomechanics. The topics of these journals are consistent with those of other journals that have been identified as core journals of the profession. 7, [14] [15] [16] 30 Limitations There are limitations to consider when interpreting the results of this bibliometric review. First, we cannot directly comment on whether the quality of the articles published in PTJ has improved over the past 30 years. Our results can be interpreted to only mean there were increases in the numbers of reports. Future investigations could appraise these articles to observe whether change in the quality of publication is similar to what has been reported for other reviews. 15, 17, 18, 27 Second, we did not test our trend lines for interactions with specific time periods and cannot draw any conclusions about differences in particular time periods. For example, editorial policies over the past 30 years may have specifically affected types of PTJ publications, but we did not examine this 
Conclusion
The findings of this study describe an evolving knowledge base within physical therapy. Notable trends over the past 30 years include an increase in the frequency of research reports with samples containing symptomatic participants. Decreases in topical reports and studies involving asymptomatic participants also were observed during this period. These shifts could point toward numerous phenomena within the profession, including an emphasis on evidencebased practice, the necessity for clinically oriented research, and changes in PTJ editorial policy. The trends, however, were not unilaterally supportive of progression over the past 30 years. These data indicated a need for more systematic reviews, randomized controlled trials, and studies focused on diagnosis and prognosis. Bibliometric analysis of citation patterns support common use of metric studies, and a variety of journals cited provided further demonstration of the multidisciplinary nature of rehabilitation.
